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Stations. I Pate. 

!-. 
i 

................................... Ithacs, N. Y 12 
Lansing. Mich ................................. 10 
Camp Lewis. W s h  ............................ 16 
Mlother Field, Calif . .  .......................... 19 

Do ......................................... 21 
Mitchel Field N. Y ............................ 12 
Royal Center,'Ind.. ........................... 12 

FREE-AIR CONDITIONS. 

By L. T. SAMUELA. Meteorologist. 

Free-air temperature de artures for the nionth were, 
in general, positive, there ?wing no negative departures 
greater than 1.0' C. (See Table 1.) Consistent with the 
mean surface temperatures as compared wi th their normals 
(see Chart III), t.he great.er escess wm observed in the 
int.erior of the country, Dresel reporting the largest 
departures followed by Broken Arrow and Groesbeck, 
respectively. The departures a t  each of these stations 
increased, generally, with altitude. The o t,lier three 
stations reported means varying only sliglibly from their 
averages from the surface to the highest levels. 

Relative humidities were l d o w  the average at  Broken 
Arrow, Dresel, and Ellendtile, but slight.lg above at  the 
other tlu-ee stations. It is interest-ing to note bliat, t.he 
monthly precipitation at  these stations was either above 
or below iiormd as was the relative humidity above or 
below its average, with t.lie escept,ion of Roval Center, 
where trhe departures of the latter were slightly poshive, 
yet, the monthly precipitat,inii was appreciably below 
the normd amount. 

The vapor pressure, in general, followtxl thu bsinpera- 
ture as regards departures from the averngc. Irregu- 
larities in this res ect were very probably cluc largely 
t40 the short perin: of record froni which the nverages 
have been computed. 

ives the free-air wind resultants and esam- 

departures are above the average the resultant winds 
have a more southerly component or at. least, a greater 
resultant velocity than normally. 
As is to be expected winds become niuch lighter a t  this 

season of the ear. Only a few observations during the 
month showec winds of 30 m. . s. or more, all of these 
being single-theodolite pilot-bd oon observat,ions. These 
are given in the following table: 

Table 2 
ination wil f show that 11s a rule where temperature 

P Q 

~~~~~ Velocity. ' Altitude. 
- .. .- - 

X. p .  8 .  Meters. 
.... wnw 32 1,1110 

w ....... 3s 4ooI) 

sw ...... 39 10.300 
SW ...... 31 5 900 

w n w . .  .. 32 3,100 

w.. ...... 35 6:lOO 

wnw .... 33 3 : m  

The high winds observed at Lansing on the 10th and 
at Ithaca, Mit.che1 Field and Royal Center on the i2th 
were an accompaniment of the cyclonic depression which 
caused numerous locd disturbances and squalls, .tlie.niost 
severe of wh'ich was the one occurring in t.he mcinity of 
New k'orlc Cit.y on the Ilt,li. 

Easterly winds at  high altitudes become more frequent 
at this season and especially at the sopthern stations, 
where such winds were observed on about two-third5 of 
the total number of days in  the month. No marked con- 
nection can always be associated with these winds and 
the surface-pressure distribution, but rather they seein 
to be the result, of the transition from winter to summer 
c.onditions in the Northern I-Ieniisphere. Such winds 
prevailed generally over the northern portion of the 
countq  froni the 1st t,o the 4th and in t,he southem and 
southenstern part on the 5t.h and 6th. This seems sig- 

'niiicnnt in view of the fact that a strong, high-pressure 
area central over Montana on May 30, had gradually 
decreased in strength so that by June 4, six days later, it 

.had moved onlv as far as the Mississippi Valley and had 

flattened so much that it lost its individuality and had 
become part of the mater high-pressure area centered 
over the Atlantic %cean. 

Sinii1a.r winds were observed over the southern and 
enstern sections from the 20th to the 25th. The latitu- 
dinal surfnce-tempe.rature graclimts during this period 
were ex treinely sniall and therefore east,erly winds aloft 
mimiit he expected. 

eondit,ions were favorable for reaching high altitudes 
with pilot balloons nt Groesbeek, Tex. on t,he 14tah and 
at Hey West, Fln. on the 22d. Heights of 15,000 m. and 
17,000 ni. were reached at  Groesbeck and Key West, 
res ectively. The observation at Groesbeck was made 
witK two t,lieoclolit.es and is therefore more trustworthy 
a.nd of spccial int,erest since two-theodolite observations 
reaching this dt,itucle are not numerous. Winds were 
light. from t.he surface t.o the highest levels, the velocities 
never esceecling 9 111. p. s. The direction was southerly 
from the surfwe to 10,500 in.., changing shar ly to north- 

at. Key West were very light froni the surface to 13,000 
in. wlien t,hey increased from about 3 ni. p. s. to about 10 
in. p. s. at 14,000 in. and 16 ni. p. s. at 17,000 m. The 
r1irectio:i was easterly from the surface to nearly 3,000 
in.. then chan$ig to westerly through nortrli and remain- 
ing so to 13,000 m., above which alt,itude it remained 
niostly north. 
TABLE 1.-Free riir temppsratzms, relatiire hundditifs. and vapor pres- 

surf8 during June, 1 9 2 .  

erly m d  continuing to the highest level. ?p he velocities 

TEMPERATURE (OC.). ........ -- ......... 

S u r c ~ v . .  
25%. ..... 
5nn.. ..... 
7-59, ...... 
1 ,l-.QJ. .... I 
1.2Yl.. ... 
1 ,.%lo. .... 
2,00(1.. ... 
3.5rX.. ... 
3.000.. ... 
3pon.. ... 
4 0011.. ... 
r:sor1 ..... 

i:<.i.i -n. 13 
E. 0:: +n. 11: 
Ill. -0. os 
S. 3'2 -0. U7 
6.51 -0.24 
.i. 3 -IJ. 24 
5.21 +o. 73 
3.25 -0.40 

............ 

21. fiS!+O. 71 
21.:9.i;+u. 74 

10. IYJ'+O. I 

7.1R;+O. B'J 
C.OS'+O. 69 
3. +O. 69 
1. S' +O. GY 

s. s..l +a. !;7 

15. s9 -1. a? 
IS. 37 -1. ns 
............ 
12.9:; - 1.3: 
11.55 -1:w 
10.4LL 4. 95 
9. s; -0. s7 

ti. ?o -0.57 
5. 18,-0. 05 
4.251 U.W 
3.62 +a. 08 
3. ?21 -0. OG 

7.4n -0. w 

2.5.27 +O. 99 
24. '21 +a. %s 
??.E + 1.05 
19. RS +o. SI 

15.39 +O.  38 
13.30 +O. 15 

9. P +O. 99 
7.48 +l. 16 

17.51 +n. ~7 

10.59/+0.34 

17.39 -0.60 
17. a -a 51 
15.47 -0.03 

13. +a 16 
14.31 +O. 13 

12.39 +o. 21 
1 1 . 3  +o. I1 
s. 45 +o. 22 
5.70 +O. 23 
3.93 +o. 23 
3 18 +On 06 
O.lS.-O. 14 ............. 
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Altitude, 
m. s. 1. 

(m.) Average. 

Surface.. ... 
250 ......... wo ......... 
750.. ....... 
1,m. ...... 
1,250.. ..... 
1500 ....... 
2.5OO.. ..... 
3000 ....... 
4,OoO.. ..... 
4500 ....... 

tam. ...... 

3 : m .  ...... 

5:ooo ....... 

Mean. 
- 

Dir. /yB1. 

Broken Arrow, Okla. 
(233rn.) 

~~ 

Average. Mean. 1 Average. ' Mean. Average. I Mean. Average. Mean. Average. 

Dir. PQ. Dir. p, Dir. IVel. Dir. 
- 

Dir. p.1 Dir. /ypl. Dir. p. Dir. p. Dir. I... 
,- - - -- 

i. 2' E.  

i.20 R. 
4. s o  w. 
5.13'W. 
$.N= w. 
j.34' W. ~w w .  ;. 52' w i. 530 w. 
3. GIo W: 
Q . ~ Q ~ W .  

.I.... 

I 

3.0 5. So W. 
3 . 9 s . 7 o w .  
5. s 5.190 w .  
6.68.3.i'W. 
6.7 5.45" w. 
6.6 8. 5i0 W. 
6.71s.s20 w .  
9 7'4 790 w 

1 i . i  ;-+ w:l 
11: 61s .;bo W 
13.7,N.ki~w:l 

..................... 

TABLE z.--EtCs-air resultant winds (m. p .  8.)  during June, 1922. 

Drexel. Nebr. Due west, 5. C. Ellendale, N. Dak. I Grnesln-et, Tes. 
(141m.) 

I 
(396m.) ( 2 1 7 ~ ~ )  (44.int.) 

........I .... I ......... ! 
...... I ............................ 

1 1  

T H E  WEATHER ELEMENTS. 

By F. C. DAY, Climatnlogiet and Chief of 1)ivision. 

PRESSIXE AND WINDS. 

2.4S.15'E. I. i18.15" E. 

. 3.S'8.5" E.  
4.48.30 E. 
4 . s  s. 
5.45.3'W. 
5.6 S.  2" W. 
6.1 5.20 w .  
6.4 s 90 w 
7. 2lY: 15' i 
7.4:s. 11' \v . 10.4,s. 4' E. 

, .....I 15.0:S. 3'' E, 
......... .... ......... ~ .... ...... .... ........ 

~ _ _ _  , I  I ,  I . I  -- 

occurred on the afternoon of the I. 1 tli, attended by high 
wintls, heavy rains, considerable loss of life, and much 
cla.niage to iroperty. A niore detailed account of these 
storms will b e found a t  the end of t.liis section. 

As is usual in June, ressure diminished froni the May 

Rocky Mount.ains westws.rd, the decreases over the far 
Northwest bein niuch greater than usunl. In t,he 

is usually distinct,ly less in June t.han in Ma>--, there was a 
rise of considerable iniport,snce, while in t,lie southern 
dist,ricts from Tesas ancl Oklahoina eastwa.rd, where the 
normal pressure in June is only slightly higher than in 
May, the increases (luring June were c uit.e marked. As a. 
result the pressure gradients for t,he c i ifferent port.ions of 
the c,ount,ry were unusunll?- si i i~ll  and the fla.ttened system 
of isobars, common to t,he summer season, was more 
pronounced than usual. 

While the cyclones a.nd an t.icyc1one.s formed in sonie- 
what, inore r q i d  succession t,lian usunl, they were mainly 
of sninll dimensions and pursued rather indefinit,e courses. 

The c.3-clones usually reached their greatest develop- 
ment over the more easterii districts, with a resultant 
escess of rninfall in those regions. On the other hand, 
the anticyclones moving southmrtrd from the Canadian 
Northwest attained their ninsiinnm intensity over the 
central valleys and La.ke region, with accompanying dry 
weather in those localities. 

For t,he m0nt.h as a whole the atmospheric pressure 
was below normal over the northeastern districts and in 
parts of the far Northwest. In other districts the 
pressure was above normal and to a. considerable degree 
in the Rocky Mountain and adjacent regions. 

While the barometric gradients were weak the main 
slope was toward the nortrh over the districts from the 
Rocky Mountains enstward, and the atmospheric circu- 
lation responded accordingly and southerly winds were 
genera.1 over all that re,' elon. 

From the Rocky Mountains westward to the Pacific, 
t.liere was sollie niovenien t toward the low-pressure area 
ovw the fa.r Southwest, but in most districts there was 
the usua.1 diversity of directions, due mainly to varying 

values over the nort R east,ern dist,rict,s and from the 

central and nort. R ern interior districts where the pressure 

to ography. k o  estensive a.reas had high winds on the same dates 
save about the 1 Ith and 12&, when thunderstorms pre- 
vailed over much of trhe country from the Great Lakes 
and Ohio Valley eastward to the Atallantic coast. In 
some of the more eastern districts severe thundeistorms 

TEMPER.ATURE. 

No unusua.1 heat or cold occurred during the month over 
c.st.ensive areas or periods, and the ranges from day to day 
were usually smnll. 

The first week of the month was moderately cool over 
t,he interior vnlle~s and southern States, and generally 
warm from t.he Ohio Valley enstward, along the northern 
border, and over most of t,he P1nte.m and Pacific Coast 
States, though it was cooler than norinal in portions of 
Cslifornia. 

Conditions were pa rh l ly  reversed during the second 
week when there was a decided rise in t.emperature over 
11.11 in t,erior and eastern distric.ts, and a general lowering 
dong the northern border from the Great Lakes west- 
w-nrd. Cool weat.hrr prerailed in the Great Valley of 
California, ancl it conhued cool in the West Gulf section. 

The third week of the month continued warm over tlie 
central valleys and Northwest, but a. change to decidedly 
cooler overspread the Northea.st.ern States, and tempera- 
h re s  below noimal continued in western Tesa.s, and 
estended int.o New Mesico and eastern Arizona. 

The final week of the month continued warmer than 
norms.1 over most districts from the Mississippi and 
Missouri Rivers west,ward, the warmth estendin into the 

This week continued warm over the Southern States, but 
like the receding week it remained cooler than noma1 

1'a.lley and Lake region. 
For the month as a whole temperature averaged above 

normal over newly all portions of the country, the only 
esceptions being sinal1 nreas in central and western Texas 
and the adjoining portion of New Mexico, and locally in 
the northern portions of New York and Vermont. 

At a few points the month as a whole was warmer than 
any preceding June, notably in western Montana, north- 
ern daho, ancl eastern Washington. In portions of the 
last-named State, June, 1922, is the first month since 
November, 1921, with average temperature above the 

Sout.liwest where tem eratures below normal B ad per- 
sisted during niuch of t R e preceding portion of the month. 

over the %T ort,heast, the coolness ext.ending into the Ohio 

normal. 
No particular period of tlie month had notably high 

temperatures over large areas, but about the 14th to 15th 


